Frameshift mutation in the Dok1 gene in chronic lymphocytic leukemia.
B-cell chronic lymphocytic leukemia (B-CLL) is a malignant disease characterized by an accumulation of monoclonal CD5+ mature B cells, with a high percentage of cells arrested in the G0/G1 phase of the cell cycle, and a particular resistance toward apoptosis-inducing agents. Dok1 (downstream of tyrosine kinases) is an abundant Ras-GTPase-activating protein (Ras-GAP)-associated tyrosine kinase substrate, which negatively regulates cell proliferation, downregulates MAP kinase activation and promotes cell migration. The gene encoding Dok1 maps to human chromosome 2p13, a region previously found to be rearranged in B-CLL. We have screened the Dok1 gene for mutations from 46 individuals with B-CLL using heteroduplex analysis. A four-nucleotide GGCC deletion in the coding region was found in the leukemia cells from one patient. This mutation causes a frameshift leading to protein truncation at the carboxyl-terminus, with the acquisition of a novel amino-acid sequence. In contrast to the wild-type Dok1 protein, which has cytoplasmic/membrane localization, the mutant Dok1 is a nuclear protein containing a functional bipartite nuclear localization signal. Whereas overexpression of wild-type Dok1 inhibited PDGF-induced MAP kinase activation, this inhibition was not observed with the mutant Dok1. Furthermore the mutant Dok1 forms heterodimers with Dok1 wild type and the association can be enhanced by Lck-mediated tyrosine-phosphorylation. This is the first example of a Dok1 mutation in B-CLL and the data suggest that Dok1 might play a role in leukemogenesis.